IAIFY oo AYAP L) FF o ylos 939 Sil g b

9BDNF dL-10 53 (59 comoling U of yoid g yiiat s y03 c5lo 38 i i1
(EAE) o155 5091 395 Calao gdlansT Juto sl & 5 340 40 TNFa

"W wo g ¢ sommo TH sd ¢ | w0 daw

Olisle olRals (58559 538092508 5 )
Olyisle ol ¢ o839 (658090 b leils Y
Ohysle olLals (o559 (S5l b (525D Sgmls Y

WASIe ALY 1y o )6 WAFIWITY el o fu )b

oNS
Sedgyig)g yeiS (D) (60 cmaling 9 gyl Sy yai loyd ey 51 (uyp S b pilo Gidgly
A plmsl (EAE) oy po) 995 o gllindl Joo oy jx0 50 TNFO g (BDNF) 330 31 3iieo
G590 Glu pod Aldd id G 1 g AliB )0 9 T «Slae b ey 15 ) g Yo el G
Foomgs olo) JS 9 ¥ &) ool il 4 55" o 5ol ploil gladinds ) )10 Ve g0 @ 1) Jlg i
o izl Jol5' cilgzrol g guid axSes gl b e« pod 0593 pladl jf aay o aid S Hlai )5 adds
2,5 518 (25 9590 sl Joo sl jlam aiin ¥ G & ) (Sl Ol i 9 (g5low Wi i
2 60 (2o Gl (02 ol 995 Cornoglliundl 4y Mine iyl 015 o0l slac; ols L i
(TNF-0) W g 9095 39555 ;956 ;0 5, swo wals g (P=0.003) (IL-10) Ye- 5o i
- 0090 30 omdb pr e o L i (g lobae w4y (P=0.62) BDNF &y Lol wsciisls (P=0.001)
o 4y Jlg yial (51 o3 45 duny o0 S5 4 ¢ polo ot gull a4z gl bl pall 5B Los S o yed Lo
sy nd (Sl @il joy Bl Sl & ed Wigio D (el olyes 4 aiis b
4 azmid 30 90015 (38l (0,2 (poal 295 Crnoglliund] 43 Mino slo St 3o 50 1y Sl 9 Sleeidld

OB sl ( lllos D (aolin g 19yl o o3 359l U 319

Email: zia-fam@umz.ac.ir Jme Bk



WP by FF o lods (22359 659992 38 Y.

EERLE)

355 L Yloiol a5 ool (53550 (srae s 2l (S3lone S (M) o ISl Jeille
Sl (e 5 (S5 Jolss 5l S 5 S ilom () 45 00 9975 4o Gl (izren )0
D) 5 eslug conl w83 J 3 axsi 9,50 12l gloans Job ) a5 azme Jolse 51 (o (V)
S Brae g dye> 598 05 (2 )3 ()5 )18 MS (6 ke laosisS Sl (5 s oo
=595 V0 Js¥90 (i 68 by Lawly 0> JoSge lie 03 10 (V) el (68 (sl
Sladlas (V) 090 walez oS ool avle £ 10 (5 ko 998 Sug, bl YL o5 10 (60 pueling
565 (oSl Jeeillo Slgz Joo) (BAE) T8 (roul 955 Cueagllans (g9, 2 00 ol
3 68 peelng a4z STU(F) a8 oo 655> )lew S80Sl 63 Gualig &5 aas e i
bsgi 275 ool 095 Sl oo (SisSar Lol 055 0 00liind MS (g lay oDle 58
e o5 L8 el il ol edle (0) Cad amine 69 (el
(TNF-0 g IFN-Y) ool S 5mlo alsi 5 6 yesle CDAT sk 2355 51 1,25(0H)2D
() a5 o dxwsi |, (IL-10 5 1L-4) Llollas clocnSsilo 5

EAE Joo se £156 50 ool e bS5l adsi 1 ooy cepllad 45 ol o ool i
boads ol lacs; 5l onsl sy Jlxb glo Jsho cgso50 (ol 4 az g b aiS (o0 5555l
GalS L TIL-10 133 oulass o5 ol Lt 55 aiogs o0l el Zaglie o yes 45 MOG35-55
cdlad s g 5l (V) Sl ol ot EAE Jow (oo g ol al> o Job ,0 TNF-0' [ soee
SR aplanle (SeS T slashe oaisS o (Lol ogilly Jalge 51 (o plore 40 (23559
gl als ahauly 4 et o lon 5 o pes Sledlad JBTLA) wibio o 5 oJlo
b 3 () el 1L-10 gl slolS gl cdale zalidl s TNF-O Jte ool i sl
oy el olic Wiy i o535 Cudlad a5 Canl 03l i o Lis | Bl yad 4o Slanlie
) &S Jlas] g ciblone s il Wil oo Jg a0 13 il cow |, EAE Ju
st Laly 5o BDNF) ©5hs 5l (5ie 089 55,68 )5251 il alacsids jig)s Lol Yoz
Sloyd 36 BDNF S o (izran il aals (2 BAE jo (35,87 (Sa3elsilis)ss 23 5

1. Multiple Sclerosis

2. Experimental Autoimmune Encephalomyelitis
3. Interleukin 10

4. Tumor Necrosis Factor Alpha

5. Brain-Derived Neurotrophic Factor

6. Neuropathological



" e D moling b ol pod Jlg i | by pod loyo iy 55

ardios assls s 45 |, ONS Canglio BDNF oS el ous ools Lis (1 +) 5 ls MS 5 EAE o
1551 MS ol L jie 55 48 wisls les (Vo2 ¥) ohlKen o ) cpadolind (1Y) S5 o0 YU o0
5k sl 5 ot g Sle s T (slacammsit) o oSl rae sl sk 5 L & BDNF
o slosige sie 45 YU BDNF (1Y) wis saalive ollo o3l o cnl a5 Jb 55 598 so olo
S LOT) asl (g)laws 5 (G20 (el JLis 4 cone b 055 03l oaims ()Lt wilgs 0 EAE
aS o ool lid (609 Job yo wales I i sadline gl ends piiie Sldlae (el >
Slep 33ys SSTsp 55 23l VVAA) (il L (V00 F) 2alS (VF) s 90y BDNF las
SloolKiws w05 e 5l Gam b ol 4y atuly 55,9 slo Cudled 3510 45 Logos a5
Ol 99 el Jlo sl aags g (oeslas (Salitul (690 Jold 3,5 oo )18 eslinal 590
ity o G s sl e (sla 51Tl Sy 20lS 5 5555 5 ko 35000 50 b S5
Jos 5V IS+ ol 5 wigh o o8ls g5 oo i 4y il Iyl iy 3l oolict
il e 181 (oMl (3Ll s a4y gy GBS ES 50 gt aslip gl 2 psl g i sy
a0l pladl a8 (K 5 VL B0 by syt S Gl Jlsstil Sl 5
i b Jlsnl by pos 8l andllae S5 55 il a3l jie oMl o (slogilly o3l wils o
Gyt iYL Sl b Jlg il il pas a8 ols lid ol ol auglie oglad by pas b YL
(1) cils BDNF zobaws 5o,

syl 30 Liews (599 Sl yod aels o LT a5 545 Jlgms ol a0 gl (5280 anlllas oyl o Lo Ban
rge dilgi g0 &l Sy 15l S5 lgie 4 BAE (ko sl 51 iy (69 (raoling S pan Lol en
sl Byl Gl s (el b ulsnle (dm O] sl (a3ls 5 Jgys Ll pals
I Olare a4 phate (8555 (Sleys (2 jlead plol Slalllae oS oLl 51 €3 b 3sd (Sledllas
Sl (S (5859 s WS (00 3k ) oo slacs e 4 D Ol jle sl el
wallas Cnl 5l GBam ool il L5l 5 aras Slois low 5 smas Oledl 55, » Sleys
@ arg b olem d9 50 68 Gmeling Bpae olpen 4 Jlg il (5555 &Sty 556 (o) 2
gy eadsd 155 o5le slacs, 1o EAE oo sl Jow e il ,o BDNF 5 b lSgnle Loss

SR9 3 95
e b 6,85 sl catin ¥ oe 4 olliolosl 4 JESH 51 e 45 0 as 2,5 55, syl

1. Stadelmann



IWAF Glweo F'P o loud (0359 S59d g0 b Yy

Cash, 5 oL8 il 42,5 YY EINF gloo b oo o liy,S Ly Blid glopui 4 cpax
15 4 Sllsas W ol 4% Sl el VY 5 olidy, el VY byl 40 5 s yo BO-FO
e (sloog,S Nl (G el CUBIS 3525 D) p gy 09,5 8 )0 45 05,5 @y 4 ol
CO-EAE-) MS 8 D(CO-EAE) MS J 155 (CO-S) ol J 8 (H) D> £ disgs & Lee
b e 5 (EX-EAE-D)MS lg il D cymeling 3 (EX-SD) ol Jlg o] D cymolisg (D
Sllgez o yd ) oy lacsrkr Gk 3l g ST yge 4 o 5 o lailinl Glid (ragsy 055
A eols 418

Ve b (8559 pele casadls plhaisle olasls Glpl calo) batge ohg o135 )les 59, 2 SS90
2l 5l 8 ad 12l 5y g Cdlue 5 Coo o Ritales azmio 61l 5 g ot & 40 5 )
ol Lsl (10,5 lg5 (g5, codled ogon g Laome b atin S e 4y by Sogej (g yed asliy
laids o LSSV e Jol ad 0 )3 ped atin 28 (b g pgs atin ) Jlg il (n oS asl
(Vo) ad axd )5 I 50 adBo Ve oy loj J5 5 90 & o Colitul )5 S 09

P a3l 00l 4gd) (oip azS > gyl ealinl b b Goge3l eslony Joo Sl g
52l smdsal jo oad S lag pTLgSole gl a5 Maig b Ll Cilszol 5 (25 55, il
b s 05 oot 098915 bagi g (slo azS o3 Tyl o e Tojdgal adlie (189,
42,85 YO Oaw 4y )15 aalol glyy el ol aalidS o dle gol> s g0 j0 gl (0,5 7,
S 6l wigyd JelS slacilazol )0 9290 po iSLsSule cdalé ol cols Jlasl -F- glos 4
Wgy (V1) s ouibony 2l (oo 05 (oo ez @ BBl (1 a5 00 ) (oo 505 (oo
Sl ped g o el by pad iy asan gloasl ,o EAE Jow .cd,5 13 o5, 0,90 ailyg; (5 e
PSS > )3 WS-V lo So 5 pus o tfold (5 Loy Sl (b)) (lide 35 R8s
s i s 8 L g0 o s D Uy Sy g 5, o, o S ¥ s ot gl Y
(YY) og S ,-Y el

Fedo S V00 5o gunaling p,55,50e 59 o 0js £S5 SkS o sl 4 BAE 4 M o o)
A & EAE 305 09,5 0 oS cdl e lio J3h Ojso LSS e, 99 0 9S8,
Loleys ad g (Slao 510 Ojgo 4 )b S5 5, 99 8 S 085, Sdg e 100 ge
8l dslol e aan LL g LinS Loy B g oo STEAE sl 51 L8 aan 90 (60 (relag

1. Sigma F5881,CFA
2. Immunization



Y e D rualing b ol o Jlg il by pod loyd o 551

(YY) 090 00 oolaiwl gl slo Jow jo b o by
ozma Sl jae IS 50,5 )1 5l am Nl (g 3okl 5 eelS (Slae B )5 Lo,
ol F il axy0 Ae e sles jo ol desuine ey <8l 28,5 18 b Ol jo aloldl
"o Jj 65 oS L BDNF bl Jolono Mot il 9 0,5 pljgen 5l aar s (5)laeSs
S5 o3Il FILY g, 4 andl 3 el T oyelShs (gl oS L IL-10 g TNF-a. oLl csle

v 50 Shigmg,mlis ee;] 5l calisee (gl yiiie 45 g po rodls 20595 4090 (srmds (uts (S
W5,08,95 1 caabs g0 595 5l nosls S ols yLis yge;l ol s b eoliiwl P<0.05 (g s  sae
Slolias b s soliztul a8 b S uils g 50GT (yg03T 51 b yuiiie Sl ts (liae (o) ykiie 4 13

s plogl T 4 SPSS 1531 o3 alass 4y kel (gl oo ¢ 4y 325 adS s ool

el
@ 63 Geeling ol e & Jlg il (o ped Glays (i Sl &S wad o0 s gl 5l Jol> s
sl asls gl pme Oglas og )5 s ;0 TNF-0 5 1L-10 j0lae b ol o ge dian il o
(F=5.04 P=0.003)(\ Ju)csdl als TNF-a jlode 5 moli8l IL-10 Jlode a5 5,5k 4
Ml S LMS (60 unling Jlg il (3 09,5 0 &l s ol (F=10.05 P=0.001)(Y JSi)
5O Omized bl oo ol (P=0.005) P> 05,5 L 5 «(P=0.002) MS i D L (P=0.01)
L «(P=0.04) MS 5 D L «(P=0.001)¢Jles J S L MS S 09,5 TNF-0 &l poss b alal,
> 05,5 L 5 (P=0.001) MS Jlg 201 D paolig 09,5 L «((P=0.009) Il Jlg il D oyl g
& loline ©glis 29,5 e BDNF olie molis o0 B,k 5lols lis (g lobs &glas (P=0.001)
g aile 8L s 90y BDNF zghu oo & le a0 (¥ S F=0.70 (P=0.62) sl \Lis
e 00l o5gesl slads, el Jes a4 (6, Kin 998 0 sdline (il (pl 0 a5 ] zals
A 008 O (L § £y (ygul dgen] 5o A 5g) 51 (SGdST (We a5 wisls yLis | EAE
Sl i JS& 50 a5 (5 jshailen (FSE) sy oo Jol87 ol @b 4 oy SB35 b )8 &

1. Centrifugus
2. Zdl bio

3. Diaclone

4. ELISA



IYAF liann) FF oo (i3 29 (S 58) 5150 e

MS J5uS 6o ey sloog )5 50 (Jg 3580 5 ol g ot (s ko pdle MS 15 055 50
G929 75095 99 el m )0 Sl 00 )5 590 (6 %S Dl b edle (pl MS Jlg il 68 crsling g
(F USs) a)ﬂ D929 A (6 ydon U aluilel (g0g0> U (g0 u...aLus ol).ue 4

800
700
600
500
400
300
200
100

7

T

7 ;r'?

RN

N\

pg/mi

N

N

CO-S CO-EAE CO-EAE-D EX-D-S EX-EAE-D H

o1 6 oty Jla sl (o055 03,5 lolino gl 51 L anlllso 5o o9, 58 1L-10 yeilea - S
(P=0003) Sl )fu"é le.b eg)f b uu‘

60

50

40

_ 30
E k7
B i
20 7
s
7
10 7
7
)
0 2

CO-S CO-EAE CO-EAE-D EX-D-S EX-EAE-D H

.(P=0.001) cow! axlllne 5o 69,5 10 (5515 (sro @l i ouidd ylid TNF-0 (pufiilee - ¥ JsCis



Yo

e D omolin g b ol yodr Jlg s | by yod yloyo i 551

1.50

1.30

1.10

0.90

ng/ml

0.70

0.50

0.30

0.10

-0.10 CO-EAE CO-EAE-D EX-D-S EX-EAE-D H

(P=0.62) cowl g5yl &l yusii 31 (5L anlllno sl 03,5 ;3 BDNF (puiloo -Y S

39)

&9 ool g Jlgyal o po3 EAE Juw slaws) 50 (Siuls gla b5, -F S



AP by X7 o )lodd 25559 659090 38 \£We

S A g oy

O Jols pae G aS el CNS Sl ouss acdies ghlowm SO oS0l Ll
@l p Sy 3l gy addllae () Bas Q) WS o o) Sledlas o bl s oS el
Slagbse e <8l 15 BDNF 5 loalSsil st & 455 b sloms Al 5o il Sl o3
oeg) 0ole sl ) jae CBL BDNF o jlolias poss pas gl ol bl 51 G 09 EAE Jow
D¢

2 Y)Y Y Ld 5 BL 09 BDNF [0 jls Sae s pas sdips lis ol> axlas
Codled aS 1> 090 Jmb 00,5 (el 09,5 4 Cawd BDNF Jlads wis )57 lgie 045 axlllas
BDNF Cile 2alS el 5 iS5 oo ool EAE & Sise llyasr 53 il 2 5kl (535
15 1 o Ll 5l aalllan (sloatily b (6,5 4S5 (sl w3950 5 0,5 & o
g & ooy g Jlyl (359 aslin Jlei 5 wle et g0y BDNF Lo gla Soges]
s Iyl Sl et olyion s Sle 4 b EAE Joo il JLis & o (20l5 5l 5,8y
4 BDNF (15 55,0 Jog25 « EAE Jaw ;0 050 Lo 4y cae bl BT sllo 1) (65 ¢l
syl ol 5 amo o 2alS 1y il ble (MSCS) aril o (50l slasho 1, 51 50
230 BDNF (615 (550 80,5 ¢ hooSS Sldllas ;o om0 o alS 1) ol adies cpiomad g
) 555 gn GpuST ol 5 (sl Do 2l el o 5500 T (slo ol > 51 i ol
Sloe LS &j90 & ol (shlen )9 dled JLis 4y (lass BDNF (fol8l S0 s
Jolas a5 005 o adgl polie 4y ag B £e UV Sow 0 BDNF clalé colagss 2ST o
PNl (55190 (2559 Collad @had JLds & (95 (40,5 I BDNF uds S (VL cae
@) b polie 2y 4 e BDNF jbliae als (Y0) o)l San 5 Tk 5 (VF) Tuls
30 00509 31 s9U BDNF Zewly a0 S5 ay .ailos ;S oamlive (05,9 51 e celu YUY 3o
clyad (3l o Al L S8 B, 5l 5 o9 ol 4 BDNF 5 b welle 5 (ol ol e
SIS 336 0k (15,5 Joa S 53 by Sallad 1T 1P) o San 5 T, (VF) il
Oesd 9 T e £z 5l addlas ol po oS ey ) (27 el 955 Coleagllan]
e slagtse )3 culsmd i 5l oad Bt Sed9y55,58 )56 5 Sl SIPL 9, )b

1. Patel and Ledley

2. Castellano and White
3. Yarow

4. Klaren



wy e D rualing b ol o Jlg il by pod loyd o 551

as ols oyles Ll bl aiisls,y 0uisS s5e conigd (S99 eyl 095 Cologllans] Jow L SILY
BDNF gl (izrod 5 (Sl wdle 5 )l adsl €550 50 )10 (sme 136 L3 0 o8
GBS 85,9 codlad aS was o lid bl () o)) RR-EAE Jow slo ige j0 culSgun
asls oleys baylyd o CwlSgme BDNF L Sl Slsil jo cglas blacul gl S35 S e
ol el ply jo Caglie Ll ol lis s pol> asllas 0 BDNF polie a5 o1 L (YY)
Sl yed oS 5 5l eolainl g all Gaiod jo coliul 090 JSTgy Cude il Cudle Wiy o
555 Wl BAE (5o b ablie 15 (5550 25 BDNF 5 Jaio b 53 cpmolivg 5 Jl il apas
e Ll oo alandy & lgicse (sl (es0 60,5 IS (Vo) olfSen 5 T Sola
$loply 2 s il 5 L8 Sl oy 3 35 315 SLSY 5 05g 2y 55 b 2 o &
alox 3l Wlgh oo 090 by Dl ped Dol rghy ol o a5 bl 51 (YA) 59 BDNF il
Collad ogdle Bk 03,85 sl (g yed Slaog S 51 SG @ed ;5 BDNF (lie a5 ol LYs
3o 5l Bt S99 bele polie p S 23U ane Jole S lsie & 55 4085 (o859
az 5,0 |, BDNF polie i (mali8l (Ve v A ) oo g Tgg Liwly ol 5o sl oals asbiss
Cdlad b g JoSo 5l oolaiwl 4y Comd Y-IK0! JoSo G e b ol o caliiiws] o359 codlad plx]
5 9.5 Ll dme polie (pl ol adllas jo Ll (V) 0,5 caslice oles 4 plaS 2 L35

23 55 |, BDNF jyolio Jls sl (555 ol o 45 ey (68 (pmoling b pno
5 2l mbgole SO Glaie 4 TNF-Q o9 TNF-O oS ol jiagh gleadl Ko 5l
p IS Cuadle a8 il (Bb ot G eeling 9 (o3 09,5 3 Lol 3L WIBIBAE Jlos 098
aS amo oo olad adl pl o Oile a0y o0 Hled 4 g len 3 Kt Sl ) oS
S5l ) Gl ) Ay e 55 Grling 5 Jlsinl s Sliyed olays i S
Sl G oy (o0 S & imen 00 JLis 4y (Ggy8 wblim 3L Az )0 5 wuled S sl
O e Sl balal) 5o 6l (e gl (63 (reling Srae g gl (o)) oy
5 S0 o Johu lawss ouls adgs TNF-0 a5 cowl oas ools oylid o)l 0929 cplSsinlu
oo sladle 5 I3 o S8y e g 5] izl € i ot o Lasles S
225 oo Olas (b @dle (V) sl las o Jlos o Sl cdpiny b Sl mhao cplaS" wly
TNFG s 5 092 a8 (58 malizg Oy 5 (sialiil ol o Sl JLs & Sy (] &5

1. Swiss Jim Lambert mice
2. Huang
3. Wu



AP by X7 o )lodd 25559 659090 8 WA

sl e ;0 TNF-o zals (YY) o) aa 5 ' 500 .ol 00,5 log 2alS sog0> b 55
xo Slidl asm aisls las (Y-Y) Yeoly g Fb e blie ;o (¥Y) wis S 5,155 1, EAE a4 M
&8l ;0 )8 EAE ;o (g lewm iy )0 09l ;30 SO TNF-0 .0l cvwlice TNF-O ;o (5)ls
Oen 5 TSy (Ll (YY) sl olodl oo SI31 slyls Li559 op ped &S Cawl ol 4 olizel
lag uols TNF-a  coliiul g ceglin onS )5 0 e aian VY 5l o a5 aisls Las (Y15)
ke p ThI7 g ThL I35 56 slaJoke G ,ms o 5l o aalS @ 1) zals cpl Ll oS
(YY) aadls bag e g5l
ol 09 S 09,5 4 Caend EAE-EX-D 04,5 ;o IL-10 iol3d8l i ol sloasil Ko
9 s S 5 R0 Sl i I (e i 4 bl g g e oS 5 098 50 il
03,5 4 S &5 > ;0 095 (5 ateg i BT Glilo oot 4 el Brae 4y S (g
o8l a5 098 oo Do (corlad (T gle IL-10.CBI 052 g (S5l iz (oS & (2 e
Jos 4y canilos ThL Jolos Comaz (5,58 5HIL-10 .l ol pas MS(g Lo (259,58 0,50 b ]
SIFTL-10 (YY) Conl cide cbla> @l 31 glls TH2 sla Joko LSis a5 Jl> ,0 5,6]
S o0 gue | (22559 Cudled 4y Sl lagaly Do g Dad S (oo Jleel ) (598 (Sl w2
CRP 5 1L-6 1te el loalS gl o5 505 53 polie plite s cllid b ko
)y Cadled Sleadl ws o Slos oaums (jlis a5 TGF-B g IL-4 JL-10 Jlae jo g cél ol
G M sl jae 0 IL-10 oS (YY) LS g 300, (YY) cél ilidl el olais
Oy pdaie (5359 53l (Yo VP) ()1 am g 500, S50 (ol dalllas ;o .(YV)ais )57 5,155 | EAE
093 Cadioglinsl jo SguST a5 ads ades rols 5l Jol> ( SdS o5de dgupy o
Oloys Gy 9 e (Vsb adliyy oS 55 (ol 5l (S sl (b (6565 Az 30,5 (o2 |y (S
(FH)ans oo 35 ) BAE (o5 (5 )lom (S3al 5l slaailis Sl 5 (2ol @3dle (g o3 SS90
oaips lis a5 aiS o ColSs ol ilews paaw Ho IL-10 i8] 5IMS Gl ey b alal,y o lsdllae
(Y0) ol RRMS -l jles Lo o 45 &y
it 2l slas o aiss 5l (025 (el 995 CurbiaglansT g g8l el (6 lone
szl as ol lid pols dasdllas guls ol ol o g0 5 jro b @ SiwsS ZLlis | L oS

oelS el EAE 4y Miw o ige 43 (68 (ueling 12925 5 Jlg il (auge al pKiy ol s

1. Bernardes
2. Patel and White
3. Nathalie Deckx



1 e D yaoling b ol yodr Jlg il by yod yloys i 5

Olord oy T 55 (gilem wdle £9,8 Gloy 4o izres 905 o0 (Gilen (SelS @M Dal
oS s e Glis (LB slaatily 58 o0 ol (BB L (s lem pdle S5 o5 S oe (LS @l
O (63 Galiag g Jlg il ()9 ryed (TF) 010 (A5 (creal slagly Joosd )3 (63 Gl
ol el i aledlas gl pUgule oy Gl s Gkl Glal gl odsi Jleo b Cunl
0 Sise sla, 53 il pdle SEAlS el 45 (6ol 4 33,5 el e 24 oo 53

oeb EAE

69y syl oss bzl (555 SSSay 3l ookl b (23555 g5le eslel iy el oLy
¢9.~u & c\.uog.w MSG)Lo.u )-")-’ B (smas cblas L.S‘)" Ko u*‘“l""ﬁ ;9]»440 Lw O‘)A.Q J...m)).v

&b

1. SmoldersJ, Peelen E, Thewissen M, Tervaert IWC, Menheere P, Hupperts R, et
al. Safety and T cell modulating effects of high dose vitamin D 3 supplementation
in multiple sclerosis. PL0S One. 2010; 5(12): 15235.

2. Ascherio A, Munger KL, Simon KC. Vitamin D and multiple sclerosis. The
Lancet Neurology. 2010; 9(6): 599-612.

3. Simpson S, Taylor B, Blizzard L, Ponsonby AL, Pittas F, Tremlett H, et al.
Higher 25-hydroxyvitamin D is associated with lower relapse risk in multiple
sclerosis. Annals of neurology. 2010 Aug 1; 68(2): 193-203.

4. Spach KM, Hayes CE. Vitamin D3 confers protection from autoimmune
encephalomyelitis only in female mice. The Journa of Immunology. 2005;
175(6): 4119-26.

5. May E, Asadullah K, Zuge U. Immunoregulation through 1, 25-
dihydroxyvitamin D 3 and its analogs. Current Drug Targets-Inflammation &
Allergy. 2004; 3(4): 377-93.

6. Pierrot-Deseilligny C, Souberbielle J-C. Contribution of vitamin D insufficiency
to the pathogenesis of multiple sclerosis. Therapeutic advances in neurological
disorders. 2013; 6(2): 81-116.

7. Souza PS, Gongalves ED, Pedroso GS, Farias HR, Junqueira SC, Marcon R, et
al. Physical Exercise Attenuates Experimental Autoimmune Encephalomyelitis
by Inhibiting Peripheral Immune Response and Blood-Brain Barrier Disruption.
Molecular Neurobiology. 2016: 1-15.

8. Kjgahede T, Dalgas U, Gade AB, Bjerre M, Stenager E, Petersen T, et a. Acute
and chronic cytokine responses to resistance exercise and training in people with
multiple sclerosis. Scandinavian journal of medicine & sciencein sports. 2015.

9. Golzari Z, Shabkhiz F, Soudi S, Kordi MR, Hashemi SM. Combined exercise
training reduces IFN-y and IL-17 levels in the plasma and the supernatant of
peripheral blood mononuclear cells in women with multiple sclerosis.
International immunopharmacology. 2010; 10(11): 1415-9.



Y97 Glin ¥F 0lod (odias s3oltind

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Ross S, Furlan R, De Chiara V, Musdlla A, Giudice TL, Mataluni G, et al.
Exercise attenuates the clinical, synaptic and dendritic abnormalities of
experimental autoimmune encephalomyelitis. Neurobiology of disease. 2009;
36(1): 51-9.

Huang Y, Dreyfus CF. The role of growth factors as a therapeutic approach to
demyelinating disease. Experimental neurology. 2016; 283: 531-40.
Stadelmann C, Kerschensteiner M, Misgeld T, Brick W, Hohlfeld R, Lassmann
H. BDNF and gp145trkB in multiple sclerosis brain lesions: neuroprotective
interactions between immune and neuronal cells? Brain. 2002; 125(1): 75-85.
Zhu W, Frost EE, Begum F, VoraP, AuK, Gong Y, et a. Therole of dorsal root
ganglia activation and brain-derived neurotrophic factor in multiple sclerosis.
Journal of cellular and molecular medicine. 2012; 16(8): 1856-65.

Sarchielli P, Greco L, Stipa A, Floridi A, Gallai V. Brain-derived neurotrophic
factor in patients with multiple sclerosis. Journa of neuroimmunology. 2002;
132(1): 180-8.

Azoulay D, Urshansky N, Karni A. Low and dysregulated BDNF secretion from
immune cells of MS patients is related to reduced neuroprotection. Journal of
neuroimmunology. 2008; 195(1): 186-93.

Azoulay D, Vachapova V, Shihman B, Miler A, Karni A. Lower brain-derived
neurotrophic factor in serum of relapsing remitting MS: reversal by glatiramer
acetate. Journal of neuroimmunology. 2005; 167(1): 215-8.

Gielen A, Khademi M, Muhallab S, Olsson T, Piehl F. Increased Brain-Derived
Neurotrophic Factor Expression in White Blood Cells of Relapsing—Remitting
Multiple Sclerosis Patients. Scandinavian journal of immunology. 2003; 57(5):
493-7.

Petereit H, Lindemann H, Schoppe S. Effect of immunomodulatory drugs on in
vitro production of brain-derived neurotrophic factor. Multiple Sclerosis Journal.
2003; 9(1): 16-20.

Marquez CMS, Vanaudenaerde B, Troosters T, Wenderoth N. High-intensity
interval training evokes larger serum BDNF levels compared with intense
continuous exercise. Journal of Applied Physiology. 2015; 119(12): 1363-73.
Ogura Y, Naito H, Kurosaka M, Sugiura T, Junichiro A, Katamoto S. Sprint-
interval training induces heat shock protein 72 in rat skeletal muscles. Journal of
sports science & medicine. 2006; 5(2): 19. 4.

Yaghmaei P NM, Mahdavi M,Mehrvarz T, Zahra Nazari. The effect of different
doses of bee venom serum levels of interleukin-6 in Lewisrats EAE (amodel for
studying multiple sclerosis). Pajoohandeh Journal. 2013: 18 (2): 69-75. (In
Persian).

Mosayebi G GA, payani M. A. The Effect of Vitamin D3 on the Inhibition of
Experimental Autoimmune Encephalomyelitis in C57BL/6 Mice. Razi Journal
of Medical Sciences. 2007: 13(52),189-96. (In Persian).

Patel DI, White LJ. Effect of 10-day forced treadmill training on neurotrophic
factors in experimental autoimmune encephalomyelitis. Applied Physiology,
Nutrition, and Metabolism. 2013; 38(2): 194-9.

'fe



1A g

24

25.

26.

27.

28.

29.

30.

31.

32.

35.

36.

e D yaoling b ol yodr Jlg s | by pod yloys o 55

Castellano V, White LJ. Serum brain-derived neurotrophic factor response to
aerobic exercise in multiple sclerosis. Journal of the neurological sciences. 2008;
269(1): 85-91.

Yarrow JF, White LJ, McCoy SC, Borst SE. Training augments resistance
exercise induced elevation of circulating brain derived neurotrophic factor
(BDNF). Neuroscience letters. 2010; 479(2): 161-5.

Ploughman M, Granter-Button S, Chernenko G, Tucker B, Mearow K, Corbett
D. Endurance exercise regimens induce differential effects on brain-derived
neurotrophic factor, synapsin-l and insulin-like growth factor | after foca
ischemia. Neuroscience. 2005; 136(4): 991-1001.

Klaren RE, Stasula U, Steelman AJ, Hernandez J, Pence BD, Woods JA, et al.
Effects of exercise in a relapsing-remitting model of experimental autoimmune
encephalomyelitis. Journal of Neuroscience Research. 2016; 94(10): 907-14.
Huang A, Jen C, Chen H, Yu L, Kuo Y, Chen H-I. Compulsive exercise acutely
upregulates rat hippocampal brain-derived neurotrophic factor. Journal of neural
transmission. 2006; 113(7): 803-11.

Wu A, Ying Z, Gomez-Pinilla F. Docosahexaenoic acid dietary supplementation
enhances the effects of exercise on synaptic plasticity and cognition.
Neuroscience. 2008; 155(3): 751-9.

Maimone D, Gregory S, Arnason BG, Reder AT. Cytokine levels in the
cerebrospina fluid and serum of patients with multiple sclerosis. Journal of
neuroimmunology. 1991; 32(1): 67-74.

Bernardes D, Oliveira-Lima OC, da Silva TV, Faraco CCF, Leite HR, Juliano
MA, et al. Differential brain and spinal cord cytokine and BDNF levels in
experimental autoimmune encephalomyelitis are modulated by prior and regular
exercise. Journal of neuroimmunology. 2013; 264(1): 24-34.

Hauser SL, Oksenberg JR. The neurobiology of multiple sclerosis: genes,
inflammation, and neurodegeneration. Neuron. 2006; 52(1): 61-76.

. Das UN. Anti-inflammatory nature of exercise. Nutrition. 2004; 20(3): 323.

Bernardes D, Brambilla R, Bracchi-Ricard V, Karmally S, Dellarole A,
Carvalho-Tavares J, et al. Prior regular exercise improves clinical outcome and
reduces demyelination and axona injury in experimental autoimmune
encephalomyelitis. Journal of neurochemistry. 2016; 136(S1): 63-73.

Patanella AK, Zinno M, Quaranta D, Nociti V, Frisullo G, Gainotti G, et al.
Correlations between peripheral blood mononuclear cell production of BDNF,
TNF-alpha, IL-6, IL-10 and cognitive performances in multiple sclerosis
patients. Journal of neuroscience research. 2010; 88(5): 1106-12.

Lemire J. 1, 25-Dihydroxyvitamin D 3-a hormone with immunomodulatory
properties. Zeitschrift fir Rheumatol ogie. 2000; 59(7): 117-24.



AP by X7 o )lodd 25559 659090 38 \VFY

SPIEL
/o%é&..«:. Ay b sl Guexme 2 oz e w\
TNFa 3 BDNF JdL-10 , o ey b oolpen Jlg ol @l yes
(EAE) S ol 0> W.L..Ajll.a.w.,—l Jaw sl o) e o
AYAFY (PR AYAE by oBhys Shelegd
\ 10.22089/spj.2017.3985.1540 : Jiusws MLW/

4 O

Hosseini SM, Falah Mohammadi Z, Talebi V. The Effect
of Pretreatment with Interval Training and Vitamin D on
[IL-10, BDNF and TNFa in Bran Ra Modd of
Experimental Autoimmune  Encephalomyelitis  (EAE).
Sport Physiology. Winter 2018; 9(36): 129-42. (In Persian).

\DOI: 10.22089/spj.2017.3985.1540 /




FY e D yaoling b ol yodr Jlg i | by yod yloys o 551

The Effect of Pretreatment with Interval Training and
Vitamin D on IL-10 c(BDNF and TNFa in Brain Rat Model
of Experimental Autoimmune Encephalomyelitis (EAE)

S.M. Hosseinil, Z. Falah Mohammadi?, V. Talebi?

1. Ph.D. in Sport Physiology, University of Mazandaran

2. Associate Professor of Sport Physiology, University of M azandaran’
3. Ph.D. Student in Sport Physiology, University of Mazandaran

Received: 2017/06/17 Accepted: 2017/10/23

Abstract

The present study aimed at investigating the pre-treatment effect of interval exercisesand
vitamin D supplementation on BDNF and TNFa of the brain in the rat model of
experimental autoimmune encephalomyelitis (EAE). Thirty Lewis rats (six-week old)
were assigned to six groups: healthy control, EAE control, EAE control D, healthy interval
D, interval EAE D, and sham. Animals were subjected to 6 weeks of interval running
training, 5 days in each week, which were performed 10 reps of 1-minute in each. In
addition, work to rest ratio of 1: 2 and the running overall time of 30 minutes was
considered. After completing the training period, the rats were immunized with guinea pig
spinal cord and complete adjuvant. The disease progress and the clinical changes in rats
were evaluated over 2 weeks after inducing the disease model. The results showed that
there was a significant increase in IL-10 (P=0.003) and a significant decrease in TNF-a
(P=0.001) in Lewis female rats with experimental autoimmune encephalomyelitis, but
there was no significant change in BDNF (P=0.62). Furthermore, the clinical symptoms
in trained rats were delayed. According to the results of this study, it seemsthat six weeks
of interval training along with vitamin D supplementation can not only postpone the onset
of clinical symptoms but also increase the anti-inflammatory and inflammation indicesin
the brain of experimental autoimmune encephalomyelitis models, and thus could help
neuroprotection.
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